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Pal • *a^|, : a - 

©***ifrifre,i«jT*jafc (Aba) □ i^g^M : 

1. 
2. 
3. 
4. 
5. 

□ i5fcB«ft3t*l(#*I**— +JL4lc4L-) : 
l. 

2. 

□ a ft$c£#7 = : a & ; ft* m^tete.] 

□ H*N*t±4fr [#-^HHfe = ; 4M* ; sa; ft* 

□ ft V ft ttitt* • • 
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45. > t 3L ^ W M %r 



- *m a ^ & ># ^ & ^ m #f jt. >t • ii a ^ % & & & 4- a*. 
#A##-»««*a/tfffi^Alut*/^w 

* ^ A *t ^ * ^ ft ^ ^ ^ ^ « *I * ^ # ft. ^ ' 13 lib -^fc. 

# Bfr 4- ^ a B a *t ^ . ^ t**itiW« • itb > M m itb 

■* m # 4l & m * € ^ •* m • ^i4^ b u^i^iit^ 

*p M it & # 4* *] i& .it # ' 4fc*«#«*l*'l&«iffl*- 

1^ - * # * 

A method for removal of hemispherical grained silicon (HSG) 
in deep trench is described. A buried SiGe layer formed in collar 
region of the trench is served as etch stop layer, and followed by 
wet-etching HSG. KOH/propanone/H20 could successfully strip 
HSG without damaging the trench sidewall, since good etch rate 
selectivity between HSG and SiGe is obtained. In addition, there 
is no etch stop layer between HSG and the bottom of the trench in 
such a trench capacitor, therefore capacitance degradation would 
not be concerned. 
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(-) - : * 1E_® V 

(^) 4L/t#>ft 1 *#«;ffi : 

102 : ft ft 
104 : *tf m ft 
108 : 

116:-fJfc*&&ife^# 
125 : *t s&Jfc ># 
132 : it, IS- % 



(Hemispherical Grained Silicon; HSG)^ 3" > # #J ^ 
>m it m & *ft t » & & (SiGe)$t A « *J ^ jt % » 

I ] 

M®t>bfL^rZ-l0imffi.¥k&&iZ'\&& (Dynamic Random 
Access Memory; DRAM)*! » & # #■ Ja #j t J£ ^ 
& ^ ' B^T*«#€«.5.^#^ 25fF «i. o 

t ' *'] ffl -f ^ a a a *&. ^ (Hemispherical Grained Silicon; 
HSG) aif^tll^i&f &d^^ - e^^itffi^^*^ 
DRAM • 

f& ft ' $L ft a a a ^ M ffl ffe & DRAM «p © 

TSi: -f J*. ^ B B a ifst ^ & ^. a a a ^ # & ^ to • S 3t<] 

jft m JL -f ^ 4" *fc ^ a a a #t ^ . t*^j|i^jllf »S|^ 

# ^ — ^ m #f jl # -r # ^ > ^ 31 t * # — ?a m » *p 
£ * * ^ a a a *t ^ ># & m m * p«i m # * # « »j * jl 4 . ♦ 

S ifr -Sp ^ DRAM ilttiJl B B a|t^f A)f 

m & DRAM + - % jL^m ^-^K &%LXS?*.1ft • ^>%^- 



& ' # >ft ^ - ^ ^ al, ^ >6? ^ 'ii^-|^^mJl^^P^4-^l 

^ B a a * ^ • & *b ft * * «. ' A ft «. A T ft ft * DRAM jft 

C # w & 1 

Jfc ^ a a a *St >E? (Hemispherical Grained Silicon; HSG) ' JL 

-f *fc ^ a a a #t ^ . "Sf ^ # iS, 4£ $ #• m a a a J& # 4* # € ^ 2T 

g. ^ _l m. a # • +■ & a ^ ^ - in #. > #> ^ # - m *i m 

& (SiGe)^ Mh 4k M *f jh M ' it « 3& #I'J If ill t 

-f Sfc a a a *t ^ 4L & o ^ £fe £,j £ jg. ^ ft ^ £ jfc ^ b £p / ft m / 
?K ft % ^ # 4" 3* ^ a a a *t & H ^ # £ « K>J it ^ it # 4± 

' w^*^£&Ji#<fr & 3 

- # © »^4*##&ia&7Sifc# (buried strap; BS)H ^ # 

/Til • 

* m € ^ ^ 3- * • * -tt m jl ># # & % # a m ^ & 
^«j*#4**'^#fl«£ft£j»«fc^4ir*KfliJtt;*jfc 



mz-^l&m. (collar region) ft 

*t & % A m m « * M it * # «c H t& jfc. 4} » a itb *r ^ # $ 

*f jt ^ ' -^*t#'i±*b*^/£^ifcm^i-f-ap • ffij & t n 

^ a a a 3fc # J. m £. % S- m « • 
[ * 4fc 2r ^ } 

^ % m ^ & >m m Mr t * * *g a ^ ^ # & # 

— *t * *fc fcl ' Jl^lltfri^lliiioT • 

% 1A ffl & - ^sjf j| ^ 104 102 ,*# *. 

' W - ^ £ 3 & ($M£ #J Jb.^ 8°~*fj 12°' Jt a ft A *J 10°) 

108 ^ ft % 102 #] & ^ |& (collar region) ft * U ft $ ft 

108 it # *t J*, X ^ j& jfc m 102 + -gp . * fa 

7%m 102 T^f ' i ib^^ )li 1 02 T -f « ft, 

108 # - jfc *b » *bMft*?££>§ 108 # & $ T a 

a * (buried strap; BS)H JdL #1 ID $ « ^ & . T I* «L ft # 
^Ra^Lfln^^lit&t^o ^ — 3- s , j£ ^ ^ ^ ^ 108 j^-sr 

«t 4? * * m ^ m > & & m m m *t *r & ti m m *~ ±. * ^ ■ 
*l # j* # 4^ a* * • 

IB 1-5.$ 1C i - E^-^^^ a B a fe 



l\6 Ifr & M 108 102 _t > #>^^t - 

&m M 125;fr^Jfc^ B a a*k^yi 1 1 6 4^ _L o 

& -- & 132 ^ >t m 102 t + 

102 _L 4- & PBL 

% 132 f l^^^slL^^ 125° 

> % IE H m ^ ' &f£y&m 102 _L -f -gp & 
pi. ^ 132 %LM.*-$r$L1& Hi ft % 116oifc.£|&3rj§fc4fc#jg 

£j l/l/4i^'f |-*^ a a a |i^l 116 is ft ^ $k M 108 ^ 
£k $1 it ^ it # '14 fct A it 20 : 1 • it 4? Rfc m 102 i ^ £p 

-f J*. ^ £ ft ^ £ 116 6*1 ISJ Bf . * <#" # *fc jft & 102 4L M 

« ' ^IHT^^t^lttSi > a at * * & & 

# € t • *»#*Jt**««flll* • 

102_t-¥-*P*.te*l&tf 132f f^^^^la 
ft^Jf 116 #^^^^6<J &l&>i 132 • *» IF B m 

* • fitist* - ti^ 150 » # *t & B9 z, & 

(TEOS) • 

& X&&*$ & M 125 > U % + m B & - & 

ft « « 1 60 - ft*ifc4?A4*ftlfta£-l*&jt4 i so a a* m 
102T^^P^ ;6 t^^^^ 125' & ^.*o # 1G B m Tf: • 

*4t • # 1H B m ^ • - if % % 180 ^ m * 102 
. H-fb^/fc-fb^CSiOa/SiN)- flf*4*# 

^tS.%t ' ^t^^f B a a |t^l 1 1 6 * m m 1 02 « 4L 



>m & % m t 4- * ^ & *. ^ ^ ^ ^'"=r#*^^^-^it# 
« *J ft a a* at m it A *b $p / ^ 13 /* at ^ # 4- *fc ^ B a a 

#4H&&4fc*|*fjL,f ' * Bfr 4" *fc ^ a B a *£L ^ > ^ flfe ; % 

it * ^ 44 ^ ' & ^ & # ^ ^ # f- • x. m & Hi ft 

H a a & & m m m m m m & 7£ & jkik m ^ jt % » a *b *r m 

# - -fc 5. & a a B a n ft % % ° m. a & m % h? t u & & n 
jt m ft ' *#j#*»T«ai#£ifttta m #l a . -sp pi- ^ 

# #o Ib is n ' *"sr^-«-it4Ljift*«fli » s it %t *n ^ i% 
M % -M » se, & m n ^ « *j«%w*»T : 

$ 1 A © 5- * . 1 H ffl # *f 4l Bfl ^ - & £- ^ £,J 

t » ^ >m a* m *# m t a i& ^ B a a a ^ # u m. *j m m • 



100 : MtMi & 102 : ^ ft 

104 : *Jf ^ 1k 108 : a&^^f ^ 

116: 4. jfc f£ a s a $L ^ 125: *j» ^ jfc 3ft >f 

132 : & m% 150 : ft Jfc * 

160 : S. jft, <t « 180 : ^ € # 
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1 . - * ^ Bft" * jfc fg 4* t + 3*. ^ A 4ft- ^ ># ^ Sk ' 
J. ^ & & ' 

(collar region) j*3 ; 

^ ;& - 3* ^ a a a 4ft & % & t& * m it f£ «t £'] *f jL # _t ; 
& & ~ ^ & & ^ M & M ¥$Lm £> M -L 

#L ^ >f » 

2. *a t ft # *■] ft IB # 1 */*3fc4L4*lfri***J*4** 

^ & - m. a € ^ n m m m m. n ; 

^ j& - -ft- % % • 

3. *» t * * *>j ft is $ i ^ m & >m $ t 

Jfc ^ a a a 4a. £ ^ 2r * » * t -h it ^ 14 *j jh M % & - m. 
M 

n 



4. ****** *Jft9# 3 4/^i£4L#»^j|||«#t 

* 3& ^ a a a & ^ ,# 2f ' £- t-hifc^JSA^flf* £ - 
£ ' ffl « ^ j& - jfe^ I##4L** • 

5. *» * it * *i ft n % s %l m- mmm + 
4- * ^ a a a *t ^ * ^ 2r * » * t -t & ^ a & & % fan m - 
« £ a & ^ « ^ « ^ & ^ « * m ^ ^ + «p * • 

-f Sjl a a a & >f ^> & . £. t JL idt ^ ffi £ & ^ # & *} 8° ~ 

m i2° . 

7. in t tt * #j f& si % 3 # ft & ^ & ®r m. m m & m t 

■f 3*. ^ a a a #L ^ >f ^_ >5T &r > £■ t -L ifc ^ % ft ^ ># *'J . ffi . 

ft it & jfc. 3£ a ^ j&*MS^m4LjL^«Prt- 

8. *» t ** * *| ft 9 9 1 JgAfJ&JLtitlfrfttt&JirJIt 

# tfc * IB. . * A ' 3t ^ tt * * a a a «L ^ Ht » #. «. ffl - ft «k JE'J ft 

9. *» * It #1 ft 9 # 8Jj|^3t4L#«t8H**jM?i»t 

-f ^ a a a & *>? % * & » 1 -l i4 ^ ft & *>j ft m % tit m It 
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H 4b if I ft m /#. ^ %L " 



10. dbttfr*tfftH*9*j*i&4L#l*a|iatftJt;Nt<f' 
-f *ft ^ & *t ^ * ^ 3" &r ' *t-ti£4L>g,^>&6f J fcb #J • & 

& 4Mb *p/ ft =0.8/ 1/3. 5-1. 2/1/4. 2 » & t # A H 4b if I 

ft m/'KZ- fcb #J 4% ft 1/1/4 • i% j& & & fa # % n t£ ^ 
# ># 6fc S'J i& ^ it # '14 fcb & it 20 : 1 » 

1 1 . > t « # « ft n » i 31 m & 4i # & m. $ J* # t 

4- * ^ & #k >f 2T ^ ■ t X i& -f jft m a a a *fc ^ 4 & t£ 

*t**ia^AJt^tt^^3B!L*-f ' -to ffl - m. ik m u>m. - 

13. -^jlLak**^,^*^^* • 3. 4> & ^ : 
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Bfe" IS $ m -L 4" $L t£ & IB. ># a £ t* -f a a a 

4b ^ ,§ ; 

>x 3* — -fr t # ° 

i4. t tf * i& s % 13 jg %. & m. m & % & 

^ 2r » *tii^^s^,^^^Ji^^-*^>t » m urn 

16. ^ ^ * & m % i4mmtiL3LM.3k7%m&'%%~ 

*l ffi - fl n & ft tt. *fr # : « A 

•I* ^ & as il m. • 

17. *o f H * *f |( @ % 13 3«/1fr3fc:S.*SftSft»*** 

^t^^^ B 0 B 4ft >§ ' # ft « - j& - 
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is. *» t t% *t ft ffl * 17 aumifcijtafeaiai^^s. 

3r & » *tJi3fe^.«*«jfcL«H»«.«AIL'fb*f / 

^ • 

19. *» t If # *>] ft S £ 13 ^l/lfife^LfLatat-*^,*!^ 

20. *o t *fr * *i ft ffl £ 13^^fi4^^Lit^m^€S 

21. *>jftffl$ 13 ^m^^iiit^m^'iS- 
• * t -L ijc ^ ^ t ^ #, & $^b& % /nLibt? m - 
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